in tlieir power of -reducing blood-pressure, and of inducing m uscular contraction.
The process to be described depends upon the following f a c ts :-1. Ammonium u rate is wholly insoluble in saturated solutions of ammonium chloride.
2. If solutions, such as urine, w hich contain the mixed urates of different bases be saturated w ith amm onium chloride, the large mass-influence of the latter ensures th e rapid and complete conver sion of all the uric acid into biurate of ammonium, which, in accord ance w ith (1), is, pari passu, throw n out of solution. In the case of urine, saturation w ith ammonium chloride is followed by a complete precipitation of the uric acid present in the course of two hours a t most. I t has long been known th a t ammonia, and salts of ammonia, will after long standing, so completely precipitate the nric acid 'from urine th a t subsequent treatm ent with acids produces no further pre cipitate (W etzlar, ' Beitrage zur Kenntniss des menschlichen H a ra s,' F ran k fu rt a.M. 1821, p. 19). Fokker, moreover, observed th a t when a solution of any urate is made alkaline, and then mixed w ith a solution of ammonium chloride, the uric acid slowly separates out as the biurate of ammonia. Upon this observation the wellknown Fokker-Salkowski process is based.
B ut the crucial fact th at saturation wit renders the separation rapid and absolutely complete does not seem to have been previously observed. The importance of this fact in any attem pt to estimate uric acid by means of its separation as ammonium urate will be seen when it is remembered that, hitherto, in all such processes a large correction has to he made to allow for incomplete separation, even after long standing. In the FokkerSalkowski process, for instance, the factor which has to be added to the result amounts to, at least, 25 per cent, of the total variable dealt with, a necessity which would seem to render the process of little scientific value (vide Fokker, Pfliiger's ' A rchiv, ' vol. 10, p. 157, 1875; Salkowski, Virchow's ' Archiv,' vol. 68, p. 401, 1876) . In the method about to he described no such correction is necessary.
The following experiments with pure urates will show the complete separation of ammonium urate wlxich occurs after saturation with the chloride.
In each case pure uric acid, prepared by means of the sulphate, was used. The ammonium salt precipitated was decomposed by means of HC1, and the uric acid subsequently washed and weighed, due allowance being made for w ashings:- The presence of excess of bases, other than ammonia, delays the irecipitation, but, as stated above, two hours is am ply sufficient in he case of urine. ( Vide note (b) , in fra ). The process of estim ation in urine m ay be carried out as follows :-To 100 c.c. of the urine, finely-powdered pure ammonium chloride 3 added in excess, about 30 gram m es being necessary. The solution s allowed to stand for two hours, w ith occasional stirring, and the jrecipitate then filtered off through a th in filter paper.
The precipitate is th en washed with a saturated solution of tmmonium chloride. If a few crystals of the solid salt used for p re cipitation are still undissolved a t the tim e of filtration, it is of no lisadvantage; the lig h t flocculent u rate is easily washed first on to the filter, the crystals being then dissolved in a m inim um of distilled vater and used for washings.
A fter it has been washed twice or thrice w ith the satu rated chloride solution, the u rate is w ashed off the paper into a sm all beaker by means of a jet of hot distilled water.
The ammonium urate is th en decomposed by boiling w ith a slight excess of HC1, the solution concentrated, if necessary, and the uric acid allowed to separate out. I t may be finally determ ined by any accustomed method. (Vide, however, note (c), infra).
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Notes.
(a.) The ammonium chloride used m ust be pure. Since 30 gram m es are used to precipitate 100 c.c. of urine, and only some 30-40 m illi grammes of uric acid finally weighed, it is obviously fatal to the accuracy of the process if even a very small percentage of insolu ble m atter is present in the salt. In some samples, sold as pure, I have found appreciable quantities of sand, and, in others, an am ount of fibre from the filter used in the preparation of th e salt equal to 2-3 milligram mes in th e 30 gram m es. O ther m ineral salts of ammonia will precipitate the u rate on saturation, b u t none are so satisfactory as the chloride.
(6.) The presence of free amm onia greatly accelerates the separa tion of ammonium urate after saturation with ammonium chloride.
The addition of AmHO to urine obviously involves the separation of phosphates. But, if the samples be first saturated w ith the chloride, and the hydrate subsequently added, the separation of urinary phosphates is greatly modified. Ho gelatinous precipitate comes down, but only a small quantity of triple phosphate crystals, such as neither adds appreciably to the bulk of the urate precipitate nor increases the difficulty of filtration (this is rendered evident if the precipitate produced by AmCl in an acid urine be first filtered off and AmHO added to the filtrate).
If, therefore, time is of special importance, Am HO may be safely Mr. F. G. Hopkins.
[June 16, added after saturation w ith AmCl. The urate, plus phosphate, may now be filtered off w ithin ten minutes, and the uric acid liberated in the usual way. In describing the process above, standing for two hours is recom mended where Am Cl is added alone. In a very large percentage of urines, however, if not in all, one hour will be found enough.
(c.) The final determ ination of the separated uric acid may, of course, be carried out by means of weighing on a tared filter paper, or on a Ludw ig's glass-wool filter.
Personally, however, I greatly prefer to filter the crystals through a small filter of the kind sold by Schleicher and Schiill, and called by them Gehartete filter paper. From these the uric acid may be very easily washed, w ithout loss, into a weighed glass basin. The washings are then evaporated to dryness on the water-bath, the residue dried at 110° C., and weighed.
A. Volumetric Method.-Recent experience has convinced me of the utility of perm anganate solutions (vide Sutton's c Volumetric Analysis/ 4th ed., p. 89) for the accurate titration of urates; so much so th a t I believe uric acid, once separated, by any method, from ad m ixture w ith other organic substances, may be better titrated than weighed.
A t tem peratures ranging round 60° C. a perfectly determinate reaction occurs, involving the instantaneous decolorisation of the perm anganate; and, though oxidation continues on standing greatly beyond the lim its of this reaction, a perfectly definite end-point is obtainable, giving results which will be found extremely accurate.
The uric acid separated, as above, from 100 c.c. of urine is, after washing, dissolved by warming with a minimum of Na2C 0 3. The solution is then cooled to about 15° C., made up to 100 c.c., trans ferred to a flask, rapidly mixed w ith 20 c.c. of pure strong sulphuric acid, and then immediately titrated with one-twentieth normal potas sium perm anganate solution. The addition of 20 per cent, of sulph uric acid produces ju st such a tem perature as is required for the reaction. The end-point is m arked by the first appearance of a p er manent pink flush. On standing, the colour continues to disap pear, but this slow decolorisation is in m arked contrast w ith the instantaneous nature of the first reaction. Careful experiments with pure urates have convinced me that uric acid may be thus estimated to within less than half a milligramme.
One c.c. of tw entieth normal permanganate of potassium, made by dissolving 1*578 grammes of the salt in 1 litre of distilled water, is equal to 0*00375 gramme uric acid.
In the 6 Guy's Hospital Reports 9 for 18911 have described a method in which the ammonium urate precipitate, obtained by saturation with AmCl, is directly titrated with permanganate. As this precipi-tate always contains a trace of pigm ent, th e resu lts are som ew hat high, b u t the m ethod w ill he found sufficiently accurate for clinical purposes.
Evidence as to the Accuracy o f the Am m onium Chloride Separation when
applied to TJrine.
(1.) A fter urine has been satu rated w ith th e chloride, allowed to stand, as described, and filtered, uric acid cannot be detected by any process in the filtrate.
(2.) The uric acid as weighed gave th e following figures on com bustion. M ixed residues from actual determ inations w ere used :-Found.
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On the Estimation o f Uric A cid in . The above nitrogen figures show some variation from theory, b u t it should be rem em bered th a t elem entary analysis is a very rigorous test w hen applied to such unpurified products. I have never obtained figures so near to th e tr u th from th e product w eighed in th e Ludw ig process. The experim ents in Series 2 will be seen to afford nearer agree m ent than the earlier series, carried out before the same amount of experience had been obtained. The better agreement depends partly
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upon the use of a purer ammonium chloride, but chiefly upon a precaution in Ludw ig's m ethod to which reference is made below.
On the Estimation o f Uric Acid in Notes on other Processes.
H aving regard to the discussion a t present going on w ith respect to th e whole question of uric acid estimation, it may not be out of place to chronicle such experience of other processes as has been gained in the course of w orking out the m ethod just described.
In comparing the ammonium chloride figures w ith those of Lud w ig's process, the experiments m arked Series 1 above indicated an excess by the form er m ethod equal to some 3 milligrammes from the 100 c.c. of urine. As stated above, a part of this excess was due to im purities in the ammonium chloride, but it was mainly due, I believe, to a destruction of uric acid which occurs in Ludwig's pro cess when the silver urate is treated w ith th e alkaline sulph-hydrate. I t is, of course, well known th a t uric acid is decomposed on heating w ith caustic alkalies, bu t it is hardly recognised w ith w hat great ease the decomposition takes place. I find that, on boiling 50 m illi grammes of pure uric acid briskly for five m inutes w ith 10 c.c. of Ludw ig's sulphide solution (vide N eubauer and Vogel, ' Analyse des H arns,' p. 543), i.e., the am ount used to decompose the silver salt from 100 c.c. of urine, there is always an appreciable loss, sometimes am ounting to 3 milligrammes. I t is therefore obvious th a t even five m inutes' boiling would be fatal to the accuracy of an estimation. In Series 2 above, the silver compound was thoroughly shaken up w ith the sulphide in the cold, and only ju st heated to boiling before filtration.
Mr. E. Groves, B.Se., has recently described ( 'Journal of PhysioJogy,' December, 1891) a modification of Ludwig's method which I have several tim es employed. Mr. Groves uses potassium iodide instead of th e sulphide to decompose the silver urate. In my hands the method has always given results which are decidedly too low, owing doubtless to the action of the liberated iodine upon the uric acid in the acidified filtrate.
I have performed a large num ber of experiments with H aycraft's method, and have found th a t results obtained by its means are invariably too high, while the proportionate error undoubtedly appears to be variable. This appears to be the common experience. My own experiments', however, lend no support to the extraordi narily wide variations from the tru th which some observers, espe cially in England, have ascribed to it. I should put the limit of error at from + 1 0 to + 1 5 per cent.
In conclusion, it may be claimed for the separation by means of saturation w ith chloride of ammonium th at it yields results which are at least as accurate as those of L udw ig's m ethod, while it is far easier to carry out, and occupies m uch less tim e. 
Introductory.
The following is an account of an investigation into the relations betw een potential difference, spark-length, and pressure w hen d is charge takes place betw een two parallel plates in air. The in vestigation was undertaken a t the suggestion of Professor J. J . Thomson, and has been carried out in th e Cavendish L aboratory in Cambridge.
P relim inary experim ents were m ade in J u ly and A ugust, 1890, in which a small W im shurst m achine was used, and th e potential difference was m easured by one of L ord K elvin's vertical electro static voltm eters.
F o r sparks of some length fairly consistent results were obtained, bu t in th e case of short sparks accurate m easurem ent of the potential difference was difficult. Use was then made of a large num ber of small secondary cells, and, a t the same time, more accurate m easurem ents of the spark-length were made. A t first about 500 cells were used, so th a t steady potential differences, ranging up to about 1,000 volts, could be m aintained, and sparking differences up to about 0T mm. were examined. The results of these experim ents showed very fair agreem ent w ith those of other observers; they were sufficiently consistent among them selves to show th a t the cells could be relied on. M ore cells were therefore set up, and all were carefully tested as to equality, rate of fall of charge, &c.
A pparatus was then constructed by w hich discharge a t different pressures could be examined. D escription of this apparatus, which is sketched in fig. 1 , and an account of the m ethod and results of observations made w ith it in Ju ly and August, 1891, are given in P a rt I below. A t first some difficulty was found in m aking the bellja r and its connexions sufficiently air-tight, but when th is was over come an effect sim ilar to th a t observed by De la Rue and M uller in discharge in exhausted tubes became a p p a re n t; th a t is, it was found that, as the pressure diminished, the potential difference required to produce a spark across a given distance fell to a minimum value, and then began to increase rapidly. To examine this effect more fully, o the observations were confined to pressures ranging from 20 to n 2
